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APPENDIX A 

RESULT 1 
S39842 

enniatin synthetase - fungus (Fusarium scirpi) 
C; Species: Fusarium scirpi 

C;Date: 31 -Dec -1993 #sequence_revision 02-Jun-1994 #text_change 03 -Nov- 2 000 
C;Accession: S39842; S35906; S65363 
R;Haese, A. 

submitted to the EMBL Data Library, November 1992 
A; Reference number: S3 984 2 
A;Accession: S39842 
A /Molecule type: DNA 
A;Residues: 1-3131 <HAE> 

A/Cross-references: EMBL:Z18755; NID:g2729; PIDN : CAA79245 . 1 ; PID:g2730 
R;Haese, A.; Schubert, M . ; Herrmann, M.; Zocher, R. 
Mol. Microbiol. 7, 905-914, 1993 

A; Title: Molecular characterization of the enniatin synthetase gene encoding a multifunctional 
enzyme catalysing N-methyldepsipeptide formation in Fusarium scirpi. 
A;Reference number: S35906; MUID : 93247491 ; PMID:8483420 
A;Accession: S35906 

A; Status: nucleic acid sequence not shown 
A /Molecule type: DNA 

A;Residues: 499-1074 ; 1572-1988 ; 2423-2566 <HA2> 
A; Cross-references : EMBL:Z18755 
A; Experimental source: strain ETH 1536/ J5 
R;Pieper, R. ; Haese, A.; Schroeder, W. ; Zocher, R. 
Eur. J. Biochem. 230, 119-126, 1995 

A; Title: Arrangement of catalytic sites in the multifunctional enzyme enniatin synthetase. 

A; Reference number: S65363; MUID : 95324513 ; PMID: 7601090 

A;Accession: S65363 

A; Molecule type: protein 

A; Residues: 2029-2048, -430-437; 1011-1020; 1021-1034; 1677-1695; 2294 -2299 <PIE> 
A Experimental source: strain ETH 1536/ J5 
C; Gene tics: 
A; Gene: esynl 

C;Superfamily : acetate-CoA ligase homology; acyl carrier protein homology 

C; Keywords: carrier protein; multifunctional enzyme; phosphopantetheine; phosphoprotein 

F; 531-985/Domain: acetate-CoA ligase homology <ACL1> 

F; 1603 -2100 /Domain: acetate-CoA ligase homology <ACL2> 

F;2507-2574/Domain: acyl carrier protein homology <ACP1> 

F;2601-2667/Domain: acyl carrier protein homology <ACP2> 

F;1047, 2538, 2632/Binding site: phosphopantetheine (Ser) (covalent) #status predicted 

Query Match 55.2%; Score 9139; DB 2; Length 3131; 

Best Local Similarity 55.8%; Pred. No. 0; 

Matches 1818; Conservative 4 90; Mismatches 758; Indels 190; Gaps 37; 
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Qy 279 SEALFGWTEQSHNSEDQRRSIDGPARTWPIRVLCAPDQYVSDVIGAITAHEHAMRGFE 338 

IIMhIMh hi Oil llllllll II :| llh: I II I 

Db 293 PEALFGIVTEQTPLLEEQ-LMLDGPTRTWPIRVSCASEQSVSDIMSTIDSYDQTMRQFA 351 

Qy 339 HAGLRNI RRTGDDGSAACGFQTVLLVTDGDAPKTPGSVL HRSVEESDRFMPCANRA 394 

Mil III Mill : =11 I III: hll III 

Db 352 HAGLRNIASAGDDESAACGSRPF SWSQMETPSQHLLGKFSRKTEEPEGFIPCTNRA 407 

Qy 395 LL LDCQMAGN S AS L VAR YDHNV I D PRQMS RFLRQLG YL I QQ FHHHVDL P LVKE LD WTAE 454 

III III : I I Mil ::M Ihl llllhlll = I h-hM I 

Db 408 LLLSCQMTSSGAHLTARYDQS I IDAEQMARLLRQLGHLIQNLPNLHRS P - VEKVDMMTQE 466 

Qy 455 DCAE I E KWNS E RLTMQDAL I HDT I S KWAAGD PNKAAVF AWDGE WT YAE LDN I S S RLAVY I 514 

I llhllh : II Ml : II : MIMI I II I II I II II I I = I I I I I M 
Db 467 DWLEIERWNSDSIDAQDTLIHSEMLKWTSQSPNKAAVAAWDGEWTYAELDNVSSRLAQHI 526 

Qy 515 QSLDLRPGQAILPLCFEKSKWWATILAVLKVGRAFTLIDPCDPSARMAQVCQQTSATVA 574 

hll Ihh IIMIIIIhMIIII I IIMIII M II III IMIIMI 

Db 527 NSIDLGKEHAIVPIYFEKSKWVVASMLAVLKAGHAFTLIDPSDPPARTAQWQQTSATVA 586 

Qy 575 LTSKLHNTTLRSWSRCIWDDDLLRSLPHADGRLKATVKPQDLAYVIFTSGSTGEPKGI 634 

MIMI hM I lllllh: ::||| « I hll I I I I I I I I I I I I I MM 
Db 587 LTSKLHRETVQSTVGRCI WDEEFVKSLPQS - SELSASVKAHDLAYVI FTSGSTGI PKGI 64 5 

Qy 635 MI EHRGFVSCAMKFGPAIX3MDEHTRALQFASYAFGACLVEVVTALMHGGCVCI PSDDDRL 694 

Mill I I I h I I II I I h llllll |:Mllh:hM h I I I I I I I I I I I I h 
Db 646 MIEHRSFSSCAIKFGPALGITSDTRALQFGSHAFGACILEIMTTLIHGGCVCIPSDDDRM 705 

Qy 695 NNVPEFIKRAQVNWVILTPSYIGTFQPEDVPGLQTLVLVGEPISASIRDTWASQVRLLNA 754 

III Ml I I lllhllllll lllhlllllll Mlh : II =1=111 

Db 706 NNVLE F I NRTNVQLGHAT P S YMGT FQ PEW PG LKT L VL VG EQMS AS VNE VWA PR VQLLNG 765 

Qy 755 YGQSESSTMCSVTEVSPLSLEPNNIGRAVGARSWIIDPDEPDRLAPIGCIGELVIESPGI 814 

I I I I I I I = H I ::M I MIMI MM MIMhMMMIII MINIM || 
Db 766 YGQSESSSICCVAKISPGSSEPNNIGHAVGAHSWIVDPEDPNRLAPIGAVGELVIESAGI 825 

Qy 815 ARDYIIAPPPDKSPFLLAPPAWYPAGKLSNAFKFYKTGDLVRYGPDGTIVCLGRKDSQVK 874 

llllhll Mill: I MM M : II MM I Mill Mill 

Db 826 ARD Y I VAPTQDKS P F I KT APTWY P AKQLPDGF K I YRTGDLACYASDGS I VCLGRMD S QVK 885 

Qy 875 IRGQRVEISAVEASLRRQLPSDIMPVAEAIKRSDSSGSTVLTAFLIGSSKSGDGNGHALS 934 

Mllllh Ml Ihhl h I Ihl MM MIIIIMM :h I I 

Db 886 I RGQR VE LG AVETH LRQQM PDDMT I WE AVKF SD S S S TTVLT AF L I G AGEKNSH 939 

Qy 935 AAD AV I LDHGATNE I N AKLQQ I LPQHSVPS YY I HMENL PRTATG KAD RKMLRS I AS KLLG 994 

III II I II IMMMI M MMM I I llhlllll Ih II Ihl 

Db 940 I LDQRATRE INAKMEQVLPRHS I PAFYI SMNNLPQTATGKVDRRKLRIMGSKI LS 994 

Qy 995 ELS QNVTS Q P I EKHDAP ATG I E VKLKE LW FLS LNLN PN SQD VG AS F FDLGGNS 1 1 A I KMV 1054 

: : : II « = I IM M Ihl I I - I M h M I I I I I I I I I I 

Db 995 QKTHSTPSQQSQAAISSGTDTYTKLESIWITSLDLGPGSANMSATFFEMGGNSIIAIKMV 1054 

Qy 1055 NMARSAGIALKVSDIFQNPTLAGLVDVIGRDPAPYNLI PTTAYSGPV- EQSFAQGRLWFL 1113 

Mill II IMMhlMIIMI :: II: Ml llhll hill 

Db 1055 NMARSNGIELKVSDIYQNPTLAGLKAIVIGTSLPYSLIPKVTRQGPVSEQSYAQNRMWFL 1114 

Qy 1114 DQIELDALWYLLPYAVRMRGPLHIDALTIALIiAIQQRHETLRTTFEEQDGVGVQWHASP 1173 

Ih I MhhIMIIIh Mill I II MMM II 1 1 1 1 II II II 1 1 h M 

Db 1115 DQ LS EGAS WYL I P F AVRMRG P VDVD ALTRALLALEQRHET LRTT F ENQDG VG VQ 1 1 HDRL 1174 

Qy 1174 ISDLRIID-VSGDRNSDYLQLLHQEQTTPFILACQAGWRVSLIRLGEDDHILSIVMHHII 1232 

= hMI : II h h: Ml I : MM : I I II h I II II I I II I I I I 

Db 1175 S KE LQ V I DALDGDEGG - - LKT L YKVETTT FD ITS EAGW S S T L I RLG KDDH I LS I VMHH 1 1 1232 

Qy 1233 SDGWSIDILRRELSNFYSAALRGSDPLSWSPLPLHYRDFSVWQKQVEQETEHERQLEYW 1292 

MllllhllMI hllhl II I "llh I Ihlllll I IIMIhll 

Db 1233 SDGWSIDVLRRELIQLYAAALQGKDPSSALTPLPIQYSDFAVWQKQEAQAAEHERQLQYW 1292 
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Qy 1293 VKQLAD S S AAE FLTD F PR PN I LSG EAG S VP VT I EGEL YERLQE FCKVEQMT P FAVLLGAF 1352 

lllllll h I I I I I I = = I I 1 = I I III hlllh:h II I |::|| II 

Db 1293 KKQLADSSPAKIPTDFPRPDLLSGDAGWPVAIDGELYQKLRGFCNKHNSTAFSILLAAF 1352 

Qy 1353 RATHYRLTGAED S 1 1 GT P I ANRNRQE L ENM IGF FVNTQCMRI TVDGDDT FES LVRQ VRTT 1412 

II Mill :|::|| lllllll I I I I I I I I I I I I I I I I I II IMIMMMIM 
Db 1353 RAAHYRLTAVDDAVIGIPIANRNRWELENMIGFFVNTQCMRIAVDETDTFESLVRQVRST 1412 

Qy 1413 ATAAFEHQDVPFERWTALLPRSRDLSRNPLAQLTFALHSQQDLGKFELEGLVAEPVSNK 1472 

I I I I hlllllllhll I Mill Mlh I I U I I : I I I : I I I I I : = I I = - I 
Db 1413 TTAAFAHEDVPFERWSALQPGHRDLSRTPLAQIMFAVHSQKDLGRFELEGIQSEPIASK 1472 

Qy 1473 VYTRFDVEFHLFQEAGRLSGNVAFAADLFKPETISNWAIFFQILRQGIRQPRTPIAVLP 1532 

Mill MM I II :| Ih II llllllll II I : M II I II I : II I Mill 
Db 1473 AYTRFDVEFHLFQQADGLKGSCNFATDLFKPETIQNWSVFFQILRHGLDQPETCISVLP 1532 

Qy 1533 LTDGLADLRAMGLLEIEKAEYPRESSWDVFRKQVAAHPHAFAWDSASRLTYADLDRQS 1592 

HIM Ml : Mlh: I I M M I II I I I M I I : I II Ihlllllhll M 
Db 1533 LTDGVEELRRLDLLEIKRTNYPRDSSWDVFREQAAANPEVIAVTDSSSRLTYAELDNKS 1592 

Qy 1593 DQLATWLGRRNMTAETLVGVLAPRSCQTWAILGILKANLAYLPLDVNCPTARLQTILST 1652 

: M II llhl MM I I I I I I I : I : I I MMIIMMMMI I h: 111 = 
Db 1593 ELLSRWLRRRNLTPETLVSVLAPRSCETIVAYVGILKANLAYLPLDVRSPVTRMKDILSS 1652 

Qy 1653 LNRHKL VLLGSNATT PDVQ I PD VE L VR ISDILDRPI NGQ AKLNGHTKSNG YS KPNG YTHL 1712 

:: = Mhll I M MINIM I I 
Db 1653 VSGNT I VLMGS G VED PGFD L PQLE L VR I TDT FD ET I 1688 

Qy 1713 KGYSNLNGYSKQNGYAQLNGHRERNNYLDLNGHSLLNGNSDITTS-GPSATSLAYVIFTS 1771 

h I IMMMIIMM 

Db 1689 EDVQDSPQPSATSLAYWFTS 1709 

Qy 1772 GSTGKPKGVMVEHRSI IRLAKKNRI I SRFPSVAKVAHLSNIAFDAATWEMFAALLNGGTL 1831 

II I I I I II I I M I I M : II I : III |::::: I III I Ih lllllh 

Db 1710 G STG KPKG VM I EHRA I VRL VKS DN - F PG FP S P ARMSNVFN PAFDGAI WE I NWMLLNGGTV 1768 

Qy 1832 VCIDYMTTLDSKTLEAAFAREQINAALLTPALLKQCLANIPTTLGRLSALVIGGDRLDGQ 1891 

Illlhllll I I I IhhMII Ihll I : II hMhl I 

Db 1769 VC I D YLTTLDG KE LAAVF AKER VNAAF F APAMLKL YLVD AREALKNLD FL I VGGE R FDT K 1828 

Qy 1892 DAIAAHALVGAGVYNAYGPTENGVISTIYNITKNDSFINGVPIGCAISNSGAYITDPDQQ 1951 

M: I II : | Mill hill III |::s: I I I I I I M IT I Ihll 
Db 1829 EAVEAMPLVRGKIANIYGPTEAGIISTCYNIPKDEAYTNGVPIGGSIYNSGAYVMDPNQQ 1888 

Qy 1952 LVP PGVMGELWTGDGLARG YTDPALDAGRFVQIM I NDKAVRAYRTGDRARYRVGDGQI E 2 011 

II 1 1 1 1 1 1 1 1 1 1 1 1 ^ lllhl h Ihll I MINIM I Mill M 

Db 1889 LVGLGVMGELVVTGDGVGRGYTNPELNKNRFIDITIEGKTFKAYRTGDRMRARVGDGLLE 1948 

Qy 2012 FFGRMDQQVKI RGHRI E PAEVERAI LDQDSARDAVWI RHQEGEEPEMVGFVATHGDHSA 2071 

MUM I II Ihll I III hi : : I M : I Ml = I h 

Db 1949 FFGRMDNQFKIRGNRIEAGEVESAMLSLKNVLNAAIWAGAE KMKGH-SRWSDSSS 2003 

Qy 2072 EQE EADDQ VEGWKDF FE SNT YADMDT - 1 GQS A I GND FTGWTS MYDG S E I NKA 2122 

I III hh I : llllllll llllllll MM 
Db 2004 RTTRMIPRRRKRQATKLRAGMDHFESGMYSDISTAVDQSAIGNDFKGWTSMYDGKDIDKG 2063 

Qy 2123 EMQEWLDDTMRTLLDGQAPGHVLEIGTGSGMVLFNLGAGLQSYVGLEPSRSAATFVTKAI 2182 

llllllll : M Ml I MIIIMIIhllll II llllhlhll II =h 
Db 2064 EMQEWLDDAIHTLHNGQIPRDVLEIGTGSGMILFNLNPGLNSYVGIiDPSKSAVEFVNRAV 2123 

Qy 2183 N S T PALAG KAE VHVGT ATD I NRLRG LR PDL WLNS WQ YF PT PE YLLE WE S L VR I PG VK 2242 

hi lllhllll llhhl s Mill IMMMIIMM Ih: h II II 

Db 2124 ESSPKFAGKAKVHVGMATDVNKLGEVHPDLWFNSWQYFPTPEYLAEVIDGLIAIPSVK 2183 



Qy 2243 R WFGD I RS HATNRH F LAARALH S LG - - S KAT KDA I RQKMT EME E RE E E LLVD P AF FTAL 2300 

h llllhlll MIMIhhll : MM Mlh IMMIII Ihlllll I 
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Db 2184 RIFLGDIRSYATNGHFLAARAIHTLGTNNNATKDRVRQKIQELEDREEEFLVEPAFFTTL 2243 

Qy 2301 LQGQLADRIKHVEILPKNMRATNELSAYRYTAVIHVRGPEEQSRPVYPIQVNDWIDFQAS 2360 

» I M II II Ml I I M II I I II I I II M M M M III h « hlhl 

Db 2244 KE - RRPDWKHVE 1 1 PKNMKATNELS AYRYTAWHLR - - DETDE PVYH I EKDSWVDFEAK 2300 



Qy 2361 RIDRRALLRLLQRSADAATVAVSNIPYSKTIVERHWESLDNNNRENTHRAPDGAAWISA 2420 

::|: III h I II :||llll h I II -11111 ::"»l Illlhll 
Db 2301 QMDKTALLDHLRLSKDAMSVAVSNITYAHTAFERRIVESLDEDSKDDTKGTLDGAAWLSA 2360 

Qy 2421 VRSKAERCTSLSVTDLVQLGEEAGFRVEVSAARQWSQSGALDAVFHRYNLPTQSNSRVLI 2480 

llhll Ml |::=s :|||||||||||||||||||||| || = | I I || 
Db 2361 VRSEAENRASLTVPDILEIAKEAGFRVEVSAARQWSQSGALDAAFHHF- - PPSSTDRTLI 2418 

Qy 2481 QFPTEDGQTRRSATLTNRPLQRLQSRRFASQIREQLKAVLPSYMIPSRIWIDQMPLNAN 2540 

Mil I = I I II MIMM II I |:|hh ::||||:| |||:| |||| | 
Db 2419 QFPT-DNELRSSLTLANRPLQKLQRRRAALQVREKLQTLVPSYMVPPNIVVLDTMPL^^ 2477 

Qy 2 541 GKVDRKELTRRAQIAPKSQAAPAKPVKQVD-PFVNLEAILCEEFAEVLGMEVGVNDHFFQ 2599 

Ihllllllllh II I I I I I ::| I I I I II 11 = 1 -Mill 

Db 2478 GKIDRKELTRRARTLPKQQTAAPVP DFPISDIEITLCEEATEVFGMKVEISDHFFQ 2533 

Qy 2600 LGGHSLLATKLVARLSRRLNGRVSVRDVFDQPVISDLAVTLRQGLTLENAIPATPDSGYW 2659 

I III MM ll|::| : IM IIMMIII || Mill Mill : = | : II 

Db 2534 LGGHSLLATKLI SRIQHRLHVRVTVKDVFDSPVFADLAVI IRQGLAMQNPVAEGQDKQGW 2593 

Qy 2660 EQTMSAPTTPSDDMFAVLCKEFADV^VEVSATDSFFDLGGHSLMATKLAARISRRLDVP 2719 

h I :M MIMM III I MM I, MMI || III 

Db 2594 S S RVAPRT E VE KMLCE E F AAG LG VP VG I TDN F FDLGGH S LMATKLAVR I GRRL 2646 

Qy 2720 VSIKDIFDHS VPLNLARKIRLTQAKGHEAT-NGVQIANDAPFQLISVEDPEIF 2771 

I II Ihh : :| :| : : =hh MM Mil' I 

Db 2647 IRHHSQGHLRLPCAFQLAKKLESSKSKSYEESGDDIQMADYTAFQLLDLEDPQDF 2701 

Qy 2772 VQREIAPQLQCSPETILDVYPATQMQRVFLLNPVTGKPRSPTPFHIDFPPDADCASLMRA 2831 

II M III II IMIMIIM II M MMI IIMIM Ml M M 

Db 2702 VQSQIRPQLDSCYGTIQDVYPSTQMQKAFLFDPTTGEPRGLVPFYIDFPSNADAETLTKA 2761 

Qy 2832 CASLAKHFDIFRTVFLEARGELYQVVLKHVDVPIEMLQTEENINSATRSFLDVDAEKPIR 2891 

M IMIMIIM IMIMMM-MM -IIMMMI MM » hi 

Db 2762 IGALVDKLDMFRTVFLEAAGDLYQVWEHLNLPIETIETEKNVNTATGDYLDVHGKDPVR 2821 

Qy 2892 LGQPLIRIAILEKPGSTLRVILRLSHALYDGLSLEHILHSLHILFFGGSLPPPPKFAGYM 2951 

II I h Ml I MMI M I M II 1 1 M 1 1 MM Ihh I MMI Ml M 

Db 2822 LGH P C I Q F AI L - KT AS S VRVLLRMS HAL YDG LS FEY I VRGLHVL Y SGRNL P P PTQ F AR YM 2880 

Qy 2952 QHVAS S RREG YD FWRS VLRDS S MTV I KGNNNTT P P P P PQQQS T PS G AHHAS KWT I PTQA 3011 

h I II Ml III IM- llh || : I : III MM : | || 

Db 2881 QYAAHSREEGYPFWREVLQNAPMTVLHDTNNGM S EQEM P AS KAVH LS E WNVP AQ A 2936 

Qy 3012 NTDSRITRATIFTTACALMI^KEDNSSDVVFGRTVSGRQGLPLAHQNVIGPCLNQVPVRA 3071 

M hlhl 1 II MM I MUM lllllllh MMIM I III I 

Db 2937 IRNSTNTQAWFOTACALVLAKESGSQDVVFGRIVSGRQGLPVVWQDIIGPCTNAVPVHA 2996 

Qy 3072 RGLNRGTTHHRELLREMQEQYLNSLAFETLGYDEIKAHCTDWPDVPATASFGCCIVYQNF 3131 

| :: | : : ::|::::||| :| MMhMII MIMM M Mill 

Db 2997 R-VDDG- -NPQRIIRDLRDQYLRTLPFESLGFEEIKRNCTDWPE- -ELTNFSVCVTYHNF 3051 

Qy 3132 D S H PD S R VEE QRLQ I G VLS RNYEA I NEGLVHDL V I AG E S E PDGDD LRVTWANRRLCD E E 3191 

: MM M M-MIM: I ::|| MM I || MM MM MM 

Db 3052 EYHPESEVDNQKVEMGVIJVKWELSENEPLYDLAIAGEVEADGVNLKVTVVAKARLYNEA 3111 

Qy 3192 RLKRMLEELCGNIRAL 3207 

h: MUM | 
Db 3112 RIRHVLEEVCKTFNGL 3127 



